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CQMMECnOM BETWEEN A PIPE AMD A WALL 



Thte Invention relat©s to fittings for providing a seal bebween a wall and a 
5 pipe passing through an opening In the wall, to a method of providing such a seal, 
and to an assembly comprising the combination of a pipe, a wall and a fitting 
providing a seal between the two. The Im^ntlon Is parliculariy applicable to the 
provision of a seal between a pipe and a vrall of a manhole chamber as feund in a 
subten^nean fuel tar* of between a pipe and the waH of aump for a diapansing 
10 pump, for example in a petroleum forecourt installation, and in particular where the 
wall of a Chamber or sump is made of glass reinibrDed plastic (GRP)- 

Hflfiknmund to the InventiPn . ^ 

Subterranean piping eyetem* of the type thai are typically installed at 
15 sendee stations are generally utHteed to eommunieate ftiel or chemicals between an 
undeigreund storfi«e tanK and an above ground dispensing station. The 
underground storage tanks and associated piping pose serious potential 
emrironmemal and fire hanrds as the chemicals contained therein could and have 
in the past iealoed into the earth- 
20 on compartles have been under eonsidsrable pressure to ensure that 

environmenlBl concerns are given prioiity In the planning and Installation of petrol 
atatloninfrastniclures. This has not been without significant on^ One important 
advancement has been the use of pipeline systems conslmded ftom ptesHcs 
materials which have enabled the oil companies to install cosl«tfeclh« 
25 environmentally aceeptaWe altemadves to steel plpeworic systems which tend to 
corrode over ^fime. 

Moreover, over recent years there have been m^or developments in fUel 
technology which have - culminated in commeitlaBy available altemafive fuels 
containing additives «mich have reptaoed lead-based antiknock compounds. 
30 Resean3» also continues to centre on ledudng sulphur content and hsrardcus 
emissions ff«n fUel. In order to eliminate tead and sulphur ftom fuels, exotic 
additives and octane enhanoere audi as WfTBE (methyl tertiary butyl ether) have 
been developed which ate based en complex organic or heavy metal organic 

addiSves. . . 

35 The presence of these additives In fUel can give rise to m^or envimnmentel 

issues. 8cmesuchissuesa.edescribedlnanarticleenti«ed-MBTE-Howshauld 
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Europe Respond**, In Petroleum Re^ew Febnrary 2000 pages 37-38. The entire 
text of this article Is incoiporated herein by reference by way of background 
inlbnmatiQn. The authors condude th^ lead and some oUner metals are the meet 
eftedive octane enhanc&s. Houva^r, lead is In the final stqges of b^ng phased out 
S because of environmerrtal and health issues, and the most readily avaHable 
altemafive. Ml^ (meth^cydopentedienyl manganese tricarbonOe) is oumsntiy not 
widely accepted. The only other octane enhancers currently available are lUITBE 
and other eihere euch as ethyl terSary butyl ether (ETBE) and tertiary amy! methyl 
^her (TAME), or alcohols suc^ as ethanol. The ethere all tend to have SBnilar 

10 properties and drawbacks. Ettianol is already used as a gasoline-blending 
component in parts of tfie United States where It is rsadHy available, and in BrezB. It 
is an effective octane boo^^er but has a number of draudbadcs: it needs a 'Crater- 
free* distribution system and Is not mtiiout ground water tesues. It is cunrently not 
recommended by the motor indus^v and is not cost-compefitive. 

16 The Introducflon of new fUel mixtures and esoteric additives has led oil 

companies to question whether existing pipeline systems can €X>pe witti ttie new 
fUeis writh regarde to mechanicai performance and permeability resistance. In some 
Instances this will rrauft In the pipevtfork having to be replaced by pipework made 
Ikom e more rssisiant material, with all the dismption that entails. 

20 In petroleum forecourt InstaDaUons, pipework running between diqaensing 

pum(» and a wbterrenean fuel storege tank pmses into a manhole c^ambw which 
is sttualed direelly above the manhole lid of the tank. The diamber is normally 
defined by an upstanding wall which, when viewed flnom dteve, can t>e of an 
octagonal, square^ circular or rectangular shape, and whkdh includes apertures 

25 through which respective pipes pBss. 

To overcome environmental concerns tfils pipework Is now generally 
consfatitied from plastics materials and many oirrent designs of forecourt 
installation utilise secondary containment. This involvea containing eac^ fuel supply 
pipeline In a respective secondary containment pipeline virfiidi is optionally sealed at 

30 its ends to the fiiel supply pipeline. The secondary containment pipaline prevents 
leaics firom the fUei supply pipeline from being d^harged into the environment, and 
also can convey leaked petrd to a remote-serving device. Typically, the pipes 
forming the secondary oontafriment {Mpeline are inKaiiy separate from ttie ftiel pipes 
and are sleeved over the latter as the fiiel plp^ are instelled between the ftiel 

35 storage tanks and dispensing pumps. 
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A common materifil tor the diamber to be oonstruded from is glas©- 
reinforced plasUc vuhWi bwolves moulding a resin or dther polymertc material 
isInfDTKd wHh fibres such as glass fibres. 

it Is deslrabte to provide a seal between each of the apertures In the 
6 Chamber waO and lis respectlvo pipe to avoid Ingress of water Into the manhole 
dhamher and egress of ftielftom the manhole chamber. To that end. It fe knovwi to 
attach a f««ng to a portion of the wall around the aperture and a rubber "boof that 
sleeves over the pipe and Is damped to both the pipe and the fitting by, for example, 
jubilee (XMi cTips. Seme types of sudi fitting are bolted to the diamber wall, whilst 
10 other typee of fitting provide inner and outer parts behween whldi the wall is 
sandwiched, the Inner and outer parts being held together by a acrew^readed 
connector whidi extends through the aperture. THese connectors often IneorporalB 
a njbber seal located between a part of the conitedor and the chamber wall. 
Neither type of fitting provides a oompleteiy efJsdJvB seal. 
15 over time, both types of eeel can allow waterlo leak Into the manhole 

diamber and to accumulate In a pod in the bottom of the chamber. Ihisintuni 
makes the maintenance of the d«mber bottom and tank entrance e)dremely 
difficult, m addttlon a defedive seal can allow any petroleum fluid or vapours whldi 
find theirway into the chamber to escape Into the environment. 
20 K virauki be preferable if audi a fitting could be diemieally bonded or 

eieotiofUSton weMed both to the pipe and to the diamber wall. One type of sudi 
fittings. mahulWur«l ftom a plastics material capable of eledrcfuBion to both the 
pipeandthediamberwa!li9knownfromGB2332266(PetnDTedinikUd). However. 

increasingly strld legislation requires the seals to be monitored more and more 
25 effedlvely and there is a need to ensure the integrity of the seals between the fitting. 

pipe and wail and preferably to also monitor the seal. 

The problems of forming a seal between pipework and a diamber wall are 

compounded if the chamber is of a doubte^ed consttudlon. dnoa a seal must 

then be fbmied between the pipe and both ttie inner and the outer wall. 
30 Accordingly it IS an ot^ed of the present lm«ntton to pnovkiB a filling tor 

tonnlns a sed between pipework fomted from a plastics matoitola and a diamber 
whtoh overcomes some or all of the above disadvantages. 



35 According to a fifSl asped of the present Invention there « prodded a fitting 

for provWIng a eubdantlally fUikHighl seal between an opening In a chamber wan 



and a secondarily contained pipe assembly comprising a primary, supply pipe 
contained wiOiIn a secondary pipe, said pipe a^eembly passing fhnough said 
opening, said fitting comprising:- 

(i) a first portion adapted to form a tlgiit slkJing lit vrith said secondary pipe, said 

Ibst porVon Incorporating heating winding^- 
OD a second portton adapted to accommodate one or more radteiQy extending 
flanges, said fiange(s) being adapted to engage witii the chamber wall 
around substantially the entire droumfiB wioe cf the flange; 
Oil) a third portion adapted In a firet region to fomi a fight hiding fit wtth said 
eecondary pipe and In a second region adqoted to fomi a tight eliding fit with 
a primary pipe, said fbst and second regions incoiporatipg heatlr^ winding. 
Whilst the fitting described In the embodiment above provides heating 
elements adapted to fomn an electrofuelon weld to the pibnary pipe, as well as to the 
secondaiy pipe, it wUI be appreciated ttiat the heating elements senring to fbrm a 
seal with the primary pipe can be omitted, and replaced by a conventional rubt)er 
boot. Such sealing boots are well known and typically provide a valve for 
monitoring the Integrity of Uie Intersmiai space between the primary and secondary 
pipes. 

Prelbrably the flanges are secured to the second porQon by securing means. 

Pneferabiy the second portion aeeommodates two flanges. 

In an aitemafive ^vitMMllment. one of the flanges can be an Infti^rai part of 
the second porfion and the second flange, If present, Is secured to the second 
portion by a securing mi^ns. 

More i^eiably the seouring means cominlses of complementary screw 
threaded regions on an outer surfboe of the second portion and an Internal diameter 
cr6aldflange(s). 

Preferably two flanges are used damp, in use, on either side of the 
chamber wall. 

in a partlwlariy prefened embodiment the chamk)er a double waJlad 
chamber. 

More partioilarty the Chamber maintains an interstitial space taetween ttie 

walls. 

Preferably the first and third portions are formed from an eiectrofusible 
plastics material. 

tn a partlculariy pruned embodiment the heatir^ windings site incorporated 
in the inner Surface of the first and third portions. It is thus possitrie to eiectroA^ 
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the first and third portions to the pipe as^mbly passing through the fitKng in use to 
form a fluid-tight seal between the Rffing and the seconcfanly contained pipe. 

Preferably the second portion is formed fipom a different materigi fnntm the 
first arui third portione with a substantially fluid-tight joint there t>etween. In this way, 
6 the second portion can be formed fitim a material that forms a 1S0it seal vM\ ttie 
flange(8) wMist the flnst and third portions can be fonmed fhom a piastoi maferfal 
which Is electrofti^ble to the pipe. The flange(s) can be fornied finom a material ttiat 
bomto readi^ to the chamber w^ii. Such suitable flange materials include metals 
sudi m& stainless steel, coaled steel, alumirdum, coated aluminium, C^P, a plasQcs 
10 material or a polymer resistant to ftieL A rasln or other adhedve can l>e used on the 
face of one or both flange(e) in order to obtain a long-lasting wateiproaf seal 
beHwen the flange(8) and the dnaml:^ wall(s). 

I=^ferably if there is more than one flange they are farmed from 
subatantialty the same material 
15 In a preferred embodiment the integrity of the seal may be tested by 

monitoring the space formed betuveen tt)e inner surfai^ of the second portion and 
the outer surface of the secondary pipe. 

in a particularly preferred embodiment the integrity of the seal may be 
monlton^ via the Inlersffiai gap of a secondarily contained wall, an aperture ttuough 
20 the k)ody of the second portion behg prodded for this purpose. 

More preferably the Integrity of the seal Is monitored by connecflng the 
spaoe formed between fl^e Inner surface of the second porflon and the out^ surface 
of the secondary pipe and the interstitial gap via a laamageL 

In an aHemathie embodlm&it the space tbrrrted between the Irmer surface of 
25 the second portion and the outw surfaw of the secondary pipe la monitored via a 
test pcnnt valve. 

It will be appreciated that the pr^ent invention al^ extends to encompass 
underground pipework systems including such fittings, and to garage forecourt 
systems Incorporating ttiem, m^octe for manufacturing such frtfings and methods 
30 of forming a fluldmght seal using sut^ fflOngs. 
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Brief Desaipt[on of the Drawnnos 

The present inv^tion wll now be describe by vtay of eramples only with 
reference to the accompany drawings whereln:- 

Figure 1 a partially cut-away elde yAew of part of a petroleum forecourt 
5 instailadon which incb^es a tank ha^ng a manhole chamber, having a fitting in 
accordance with the invention; 

Figure 2 Hlustratee a crass-secHon through a fitting aowrding to one 
embodiment of the invention; 

Figure 3 rlluetrates an explocfed cro^secUon of the three portions of the 
10 fining of Figure 2; 

Figure 4 Illustrates an elevation view of a flange. 

DNescription of the Preferred Emb>odfments 

The present embodiments represent ourmntly tfte best ways Iviown to the 
1 5 ^pllcant of putting the invention Into pnacBce. But they are not the only ways in which 
this can be achieved. They are iiii^trated^ and they vriil now be described, by way of 
example only. By way of terminology used In this document the fbliowing definitions 
apply:- 

chamber - sny receptade designed to l«ep a fluid In or ouL This Includes, but is 
20 not limited to, manhole and sump cdiambere as described herein. It also includes 
tardea In general. 

energy tranafier means - a generic tam describing any fbnrn of energy source, 
lyi^cally ft takes the fbnn of a resistance winding whidi heais up when an electrical 
current is passed through it The term also encompasses other welding techniques 

25 including ultraseuiic welding and induction welding, 

flange - any collar suitable for attaining a fitting to a chamber wail, in ttie ^camples 
given the surface of the flaj>ge vtMch contacts tlie chamber wall is substantially 
planar. However^ It will be understood that the flange must oinform to ihe pmnie of 
tiie Camber wail around the pipe inlet opening. ITius the flar^e can adopt any 

30 suitable confbmtation to a^ieve tte necessary contaot with a flat or curved surface 
or even the comer of a container wail 

fluid ^ whilst the examples provided relate mainly to liquids, the t^m fluid refers to 
liquids, vapours and g^es. For exam|3te. should a leak occur in a secondarily 
contained pipe In a garage fweoourt installation then p^ol or petrol vapour will 
35 coliect in the manhole chamber. It is essential that this petrol vapour cannot esrape 
through the wall of the chamber and Into the surrounding ground. 
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^B&.- the examples given herein are for a genarally cdreiilar cioss^toned single 
wanptpe. However. the imwitfenalwcovere other oroBS-s^ 
sections, oomigated and the Hke and eecondari^/ conlam^d pipes of the "pipe- 
wtthln^pipe- type. In this ease the sealing member or boot for sealing the sleeve to 

5 the frtpevrtll be rather more complex. Howwever. such boots are well known In the 
art. theimrentlonalaoentMmpassespipeswhicharenotdPcularlncroBs-sectlon. - 
««tiuter atettve - this temi has a very broad meaning, ft Includes any tubular 
structure through which a pipe may pass. Atthough illustrated and described as 
substantially cinsuiar cyilndrieal in femfi. a sleeve according to this invenBon need not 

10 have a substantlaDy droular cnsss^ection and may confimi io the proflle of the pipe 
to be accommodated in it Nor need the cross-sedion of the sleeve be uniform 
along its vtfhole length, i.e. it need not be cylindrical. 

ft..^ «irtfere«> Elastic rGRP> - The temn GRP has a very broad meaning In this 

context It la intimded to encompaaa any fibi«irtforced plastic 
IS any type Is used to strengthen a themnosettlna resin or other plastics material. 

The penoleum forecourt instaUayon ehown In Bgure 1 comprises a pair of 

dispensing pumps 1 end 2 connected to a aubiftnanean tank 3 through a pipeline 4. 

The pipenne 4 is formed ftcm contiguously arranged sections of polyethylene pipe. 

The pipeline 4 extends th)m the pumps 1 and 2 into a manhole chamber 6 
20 immediately above the tank 3. The Chamber S is defined by a GRP member 8 

havlngaeKtewall10andabase12. ^ „ , 

Rgure 1 shows two lines extending from the pipeline 4 irto the lanR 3. 
These nnes relate to two alternative ftmns of fuel supply systsm and are both shown 
for the sake of completeness, in pf«*ce. only one of Ihe lines wouW extend fmm 
the pipeline 4 Into the manhole chamber 6. One off those nnes la a suction Bne 14 
which ie used where the dispensing pumpa 1 and 2 are fitted with suction pumpa. 
The ailemaBve line, reference 16. is a preesure line connected to the pipeline 4 via a 
pump 16 which Is operable to propel fuel from the tank 3 to the pumps 1 and 2. 

it can be aeen frem Figure 1 that the wall 10 has to be apeitured In order to 

allow Ihe pipeline 4 to pass into the chamber 6. In order to prevent water leaking 
from the suiTDundlna ground (here denoted by reference numeral 20) into the 
Chamber 6 through the aperture, the pipe is sealed to the cyHndrioal wall 10 by 
means of a fUBng 22 sh««n in more detail In figures 2 to 3 indusive. in the evert <a 
a spillage or a leak In a supply pipe the seal also prevents fuel from escaping mto 

35 the environment 
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Figure 2 illustrates the fitting 22 fn gneatw detail. The purpose of this Trttfrig 
is to form a strong, permanent, fluld-tighl seal l)etween the fitting and the chamber 
wall and between ttie fitting and the pipsumric system. 

In this embocfiment fittirig 22 comprises three portions, a first portion 30, a 
secmd portion 31 end a third portion 32. 

Turning flret to portion 30, a first end 33, has an Internal dlam^r which Is a 
tight sliding fit Ckver the outside of the secondary pipB 34. Poifion 3D is thus 
general)^ c^indricai in shape with non-uitfform cross-seotion havir^ a longitudinal 
axis thn>ugh wttfoh a secondary pipe may pass through the entire body of ttie 
portion, 

in this particular embotfimerr^ the first portfw 30 and the third portion 32 are 
fbmied from i^asii^ materiai, such thet the inner surface of those portions, at lemt, 
is electrofuseable to the outer surface of the primary and secondary pipe, to form a 
substantially fluid tight seal ftere between. The inner surface 36 of ttie portion 30 
accommodates ene^ transfer means^ fn tills case windings 37 of elecfalcai heating 
wte which lie close to, or at, the internal surfiace of the portion 30. These windings 
are electrically connected to temninal pins ^,39 prpiecQng tram the plastics portion 
30. The temnlnal pins 36,39 ran be shrouded by hollow cyllndricd plastic terminal 
shrouds 40,41 projecfing from, and Integral wHh, the portion The methodology 
for isying heatirq wires of this type on the inner eurfaoe of a plastica fitting is wall 
known. 

The first portion of the fitting is joined In a substantially fluid type manner 
duilrv manufacture to the second portion 31. Portion 31 is generally manufaclur«d 
of metal but can be manufisctured from any material strong enough to hold a screw 
thread and engage a complementary screw threaded article. In tiiis es^mple tiie 
second portion 31 is made of metal and is crimped or externally swaged 43 onto tiie 
first portion. An outwardly extending flange or hoolc 42 engages with a shoidder or 
step 58 on the first portion 30 to prevent lateral or axial movement of the first portion 
30 once tiie Joint k)etween them has been made and imvides greater strength and 
sttbllity once the two romponents are joined together. The second portion 31 can 
be slotted radial^ or longihidinaily to restet any movement of the pla^c component 
12. In order to improve the fluid-ti^ht nature of the ^al between these two 
components, a series of groove, siote or ridges (not shown) can be fomn^ in ttie 
region where the two sleeves overlap. Wlien the joint Is f omned. plastics material 
fills Uiese grooves, pneventing the two components ftom separating nn use. 



Optionally, the seal between the two steevee can be further improved by 
Incorporating a sealrng moans such a$ an O-ring (not shoiwn}. The O^g nests into 
a annular channel around ttie circumference of one or other of ttie porUons. It win 
oe a|:^>reclated that the O-rlng seal can be positioned during assembly on either the 
5 first of second ponSon, For ease of cor^^c^on ft would nom»Oy be positioned on 
the outer surface of the first portion, towards the end of that portion which is located 
within the body of the fitting itself. 

it wBI be appreciated that the Oring could also be positioned in the end face 
of the first portion^ engaging with a shoulder in the eecond portlcm. 
10 Because the O-rir^ is internet to the fRtfr^, and sealed within. It is exported 

to have a long IRie, at lewtthe Ufa of the fitting. 

The second portion 31 has en internal diameter which can aocommodale 
the secondary pipe 34, either leaving a space 44 or, as an altemaUve embodiment 
as a tight sKdbig fit over the outside of the secondary pipe 34. In either case some 
15 fonm of space will exist between the inner surface cf the ^cond portion 31 and the 
outside of the secondary pipe, even if this ^ce is not \rislble to the eye. 

The outer surface 45 of Uie eecond portion Is adapted to aooommodate one 
or more radi^ extsfKling flange 48.47 by nr^ns of a screw threaded region 
48.49. The Internal diameter Of the flange(8) are adapted to comprise a 
20 complerrtentary sonew threaded region. In an attemativa emisodlment one of the 
flanges 46,47 could be an Integral part of portion 31. 

The flar^es 46.47 are adapfted to confomn to and engage writii the eurfece of 
tt\e chamber walL Thus the fiange(s) may be fiat If the aides of the Chamber are fiat 
or curved if the diamber has curved walls. 
25 The dbmeier, ebse, shape, depth and pftoh of threads of thie component are 

designed to allow Ihe flangeCs) to thread onto and over the urresponding end of the 
second portim. 

A t^Ical example of ttie.flange(s) 46,47 can be seen in more detail In l=lgure 
4. The f&» of the flange te perforated by a series of apertures. Apertures or 
30 indentations 70, 72 are provided in tiie faw of the flange In order to engage the 
flange udth a tool during assembly to turn It and tighten it against the chamb» wall. 
Cut outs or slots 71 can be provided to allow resin to pass through the body of the 
fiange in use to increase the strength of bond between tiie flange and the vrall (see 
below). 

35 Various ottier shapes and deuces can be used to provide a turning 

purdi^e on the flanges. Oppo^'ng sides of one or both portions coidd contain flals 
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such ttiat a spanner, wrench or specjai tool oouW be used. Alternatively ttie flange 
could incorporate handles, protrusions or cut oute which could be used to obtain the 
necessary purchase. 

The flange is shown as having a untfomi cross-section. However, in order 
5 to extend the screw-threaded region on the flange, the flange could incorporate a 
collar (not shown} extending around the oentiBl aperture In the flange and extending 
longitudinally along the fitting. Substantfeiny the entire inner surface of said ooHar 
may then be screw ttveaded. 

One of the flanges, but not both, niay be fbrmed as an integral part of tiie 
10 second portion 31. This provides for increased strength in the fittfeig but does mean 
that the fitting may only pass through the aperture in the diamber wail In one 
direction. 

The second portion 31 Is also joined In sutetanttally a fluid tight manner 
during manufacture to the ^Ird portfon 32. Again, In tfds* ^mple the second 
15 portion Is crimped or externally swaged over tfte third portion willed Is held In place 
between shoulder 42' and crimp 43'. The join t)et\Afl3en the second and ttiird 
portions is essentially the same as the Join between the fir^t and aecond portions 
descrttied above. 

The third portion 32 comprises a first region SO adapted to fbnn a tight 
20 sRding fit with the secondary pipe 34. The seomdary pipe pay pass along the third 
portion from one end only and only up to a certain point, where its passage Is hatted 
by a reduction In the internal diameter of that portion. The inner smfSace 51 of ttie 
portion 32 aocommodalee energy transfer means, oi this case windings 62 of 
eiedrim heatf ng udre which He dose to. or at, tt\B internal eurboe of the flret region 
25 SO of the mini porfion 32. These windings are electrically connected to tenninal 
pins S3,54 projecting from the plastics portion 32, in series ^Adth a second set of- 
wfncfings (see below). 

The third portion 32 further comprises a second region 55 adapted to form a 
tight sliding fit with ttue primary i^pe 35. The Inner surface 56 of tiie second region 
30 55 of the ttUrd portion 32 accommodates energy bensfer means, in this case 
windings 57 of electrical hating wine which lie close to, or at, the internal surface of 
the second region 55 of the mird portion 32. These windings are also electrically 
^nnected to terminal pins 53,54 projecting from the plasti<^ i^on 32. Thus when 
the terminal pins 53,54 are acQvated both eneigy transfer meai^ 62 and 57 will be 
35 activated and wiil fise to tKMh tlie primary 35 and secondary 34 pipe. 
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in an atematrve embodiment windings S2 and 57 oouW be ccwmected tP 
eepatai» pairs of tenninal pins. TOs airangemenl woUW allow electnofUslon welde 
to the secondary and primary pipes to be formed In eeparate operaUons. 

The threaded regions 48.49 act as a securing means to secure the flanges 
5 46.47 onto the aeoond portion and to damp them in use fimnly on either ^ of the 
Ghamberwaii. A variety of securing means can be used such as bote or other 

dami^ng mear«. 

in use. a finst flange 46 is slid over the secondaiy pipe 34. assuming this is 
already In place. The fitting comprising the flr« 30, second 31 and third 32 portions 
10 is then passed through a pre^mied hole in the chamber wall, usually from the inside 
of the chamber. The flange 46 Is the slid back over the first portion and screwed 
onto the threaded region 4« of the second portion which extends through the 
chamber wall, until the flange engages flat againstlhe «hamber wall. 

B^ore doing this however. GRP resin, glass fibre mat or other adhesive Is 
16 appliedtothefeiceof theflange or to the ohamber wall around the aperture. Similar 
adhesive is applied to the flange^ohamber wall on the outeWe of the chamber. 
Altematlvely the flange(s) may be damped flmnty against the dhamber wall and lesln 
or ottier suitable adhesive applied over substantially the whole exposed surface of 
the flange and the surrounding area. This wBI aieo result in a strong fluid^ght seal. 
20 In a further fiKemaUve reslnfadheslve may be applied to both faces of the 

flange, both between «ie flange and the chamber waU and over the external, 

exposed fEKte of the flange- . 

The second flange 47 is then screwed onto the threaded region 48 of the 
second portion, and the two flanges are tightened onto the chamber wafls to fbmi a 
25 fluid-tight seal once the adhesive has set 

A primary and secondaiy pipe are then passed through the fitting as shown 
in Figure 2 and an electric current passed through windings 37, 62 and 67 to seal 
both primary and secondary pipes to the fltUng. 

it will be readily appreciated that the plastics part of this type of fitting can be 
30 fcrnned ftom a wide variety of plastics materials as selacted by the materials 
spedalist. Preferably the plasHo component is tormed from one or more plastics 
materials selected fnm the group comprising> 
polyeihylme; 
polypr^ene; 
35 polyvinyl chtaride; 

polybutyiane 
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polyurethanes; 

polyamides, inducting pofyamides 6. 6.6, 6.10, 6.12. 11 and 12; 
polyethylene terphthalate; 
polybutylene terepMhalate; 
5 polyphsnylene sulphide; 

po[y«»cymethylene (apetal)i 
ethyiene/vlnyi alcohol copoiymens; 
poiyvlnylMene fluoride (PVDF) and cnpolymere: 
po^nyl fluoride (PVF): 
10 tetrafiuDroetliyjeneHethylene copolymer (ETFQ; 

tetraRuoroeth^ene^hexsAuraethylene oopolymers (FEP) 
ethylene tefinsRuaroettiyiend haxafluiopropylene terpolyniere (EFEP) 
terpolymers of tetrafluoroethylane. hd)^uoropnqsylBne and vlnylidene 
fluoride (THV); 
15 polyhexafiuoropropylene; 

polytetfofluoraettiylene (PTFE); 
polychlorotrrRuoroethylene; 
polychlorotrinuoroethylmie (PCTFE); 
fluorinated polyethylene; 
20 fluorinated polypropylene; 

and blends and co-poiymeis th^Nf. 

This MlecUon is not bvtended to be Hinlting but rather demonstrates the 
flesdl^ end breadth of the invention. The plastice material which Is meet 
oompatble to tfie pipe to which It vdll be Joined and with the lowest pemieability to 
25 the fluid in question vdll usually be chosen 1^ the maleriads specialist. FurthermcHre, 
it is known to use i»lende of two or more powers and thte Invention extends to 
cover known and yet to lie de^ioped Uends of pb^Ucs mat^ial. 

Alternatively fiie pla^c component can be fomied firom 2 or more layers 
induding but not lintited to a ban\^r layer or layers. Thds form of constoic^on may 
30 require the use of one or more Ue or adhesive layer between adjacent layers. 
Altemativety direct bonding may b& used to adhere the indl^Aduai layers, preferably 
dui^ m^t processing, wherelsy one or tMih of the materials have been chemic^iy 
modified to bond to the other. AdditionaUyf the plastics material or barrier layer(s) 
may inoorporate a dispersed electrically conductive mateitel producing a ma)dmum 
3$ surtece resisU^ of 10^ Q/sq. Ttis avoids build up of potentially dangerous statk) 
electrical charges. A sur^ce resistivity in the range of 10^ to10° Q/sq is preferred, 
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w«h a more preferred surface iMlafivlly in the range Itf^ Bramplesof 

possible barrier layers Include: 

polyvlnylldenefluorido (PVDF) and copolymers; 
poiyvinyt fluoride (PVF); 
tetraRuoroetliytene-etttylene copdymer (ETFE); 
tetrafluo«»ethylene*exafluroethylene copolymers <FEP) 



terpolymere of tetiafluoroathytene. hexafluoropropylene and 

vtnylidene fluoride (THV); 
10 poIyhGxaBuoropropylene; 

polytetrafluoroelhylenB (PTFE); 
polychlorotrifluoroethylene; 
polychlorotrffluoroethylene (PCTFE); 

fluorlnated polyettiylene; 
15 , fluorinated polypropylene, 

and UendB and co-pdymere thereof. 

once again, ihia selection is not intended to be limiting, but rather 
detnonstratesihe wide range of polynierattiat may be used for thfe purpose It is 

Intended that IWs disclosure encompasses all known fluonspdlymers provldlrig a 
20 suitable banter funcBon and those yet to bediscovered- 

FHHnss accordiog to the present Invention can be used equally well on 
single or double wa«ed chambers. Because a seel is formed on both sides of the 
VMli, the integrity of the intersUtlal region betv^een the chamber walls is maintained 
and can be monitored. They can be used equally «eO to f orm a aeal belween a pipe 
25 and the wan of a sump, such as sumps 6B and 69 in Figure 1. 

It is possible to monitor the space 44 fanned beJween the outer suiface of 
the secondary pipe 34 and the inner aurfaoB of the second portion, if tha wall of the 
contalnmant chamber is secondarily contained a hole can be drilled In the seowjd 
portion to connect fhe space 44 with the Inlerstifal region of the wail of the 
30 containmentchamber.ltlathenposslblstomonitorthe8paoe44andthusthewhole 

fitting at the same lime as monitoring the mtereWal region of the waU. 

For the purposes of this desoripBon the term pipe generally refers to a 
drvular cross^oned pipe. Howewsr. thb Invention also covers pipes having 
other cross, sections such as box sections, comigated and the Uke and also single 
35 wall^ or secoraiariiy conlalned pipes. 
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